Regulation of apoptosis in nucleus pulposus cells by optimized exogenous Bcl-2 overexpression.
Although the etiology of intervertebral disc degeneration is poorly understood, one possible approach to regulate the process of intervertebral disc degeneration may include the inhibition of apoptosis. We investigated the anti-apoptotic effects of bcl-2 in nucleus pulposus cells to enhance disc cell survival. Rat nucleus pulposus cells were transfected in vitro with a codon optimized rat bcl-2 gene. Forty-eight hours after transfection, cells were cultured in serum-deprived medium. After serum withdrawal, the cells were evaluated for bcl-2 protein levels and cell apoptosis. To investigate the effects of bcl-2 overexpression on the final apoptotic pathways and on basic genes important for nucleus pulposus homeostasis, mRNA levels of caspase-3, type II collagen, and aggrecan were also quantified. Nucleus pulposus cells were successfully transfected with codon optimized bcl-2 gene, which effectively reduced serum starvation-induced cell apoptosis. Overexpression of bcl-2 also reduced the mRNA expression level of caspase-3. mRNA levels of type II collagen and aggrecan were significantly higher in bcl-2 transfected groups compared to control plasmid vector groups after serum withdrawal. We firstly showed that bcl-2 overexpression in intervertebral disc cells was effective in preventing in vitro apoptotic cell death, indicating the potential advantages of this therapeutic approach in regulating disc degeneration.